At least two distinct mechanisms appear to be responsible for accumulation of iodine by the thyroid gland. The first, called the "iodide trap" by Vanderlaan and Vanderlaan (1) by abrupt disappearance of the radioiodine from the thyroid within an hour.
(From the Divisions of Biochemistry, Medicine, and Physics and Biophysical Research, Mayo Clinic and Mayo Foundation, Rochester, Minn.) ( Received for publication July 30, 1948) At least two distinct mechanisms appear to be responsible for accumulation of iodine by the thyroid gland. The first, called the "iodide trap" by Vanderlaan and Vanderlaan (1) , involves the concentration, presumably within the thyroid cells, of inorganic iodide obtained from the circulating blood. The second, called hormonal synthesis, involves the utilization of the trapped iodide for the synthesis of organic iodine compounds (chiefly diiodotyrosine and thyroxine) which are then stored in the colloid in thyroglobulin. Vanderlaan and Vanderlaan (1), and Taurog, Chaikoff and Feller (2) have shown in the rat that, even after hormonal synthesis has been blocked by an antithyroid drug such as propylthiouracil, the thyroid concentrates relatively large quantities of radioiodine. The radioiodine so concentrated remains in the form of iodide and Taurog and associates have shown that it leaves the thyroid at a rate which parallels the decrease of radioiodine in the blood, suggesting that an equilibrium exists between the two. This ability to concentrate radioiodine can be promptly abolished by the administration of thiocyanate, which thus appears to act as a specific poison to the iodide trap.
The iodide-concentrating function has been studied in the human thyroid by Stanley and Astwood (3), who gave tracer doses of I'sl' some hours after administration of a dose of mercaptoimidazol or propylthiouracil. Significant concentration of radioiodine occurred in the thyroid, reaching a peak in one to three hours, thereafter decreasing and largely disappearing within 24 hours. Administration of potassium thiocyanate after the curve of iodine concentration in the thyroid had reached a maximum was followed 'Fellow in Biophysics, Mayo Foundation. 2 Felow in Medicine, Mayo Foundation. by abrupt disappearance of the radioiodine from the thyroid within an hour.
The foregoing is in marked contrast to the manner of accumulation of radioiodine by the untreated thyroid gland (4, 5) . The accumulation of radioiodine in the unblocked thyroid can be expressed by an exponential curve which levels off between 24 and 48 hours and thereafter the quantity present in the thyroid diminishes gradually over a period of several weeks. Hyperfunctioning glands accumulate radioiodine both more rapidly and in larger quantities than normal glands and subsequently lose the radioiodine more rapidly than normal glands. Analyses of thyroid tissue removed 48 or more hours after administration of a dose of radioiodine reveal that more than 90 per cent of the radioiodine present is organically combined (6) . Taurog and Chaikoff (7) have shown that the untreated thyroid gland of the rat converts the radioiodine which it accumulates to organic form with astonishing rapidity, 95 per cent of the quantity present in the thyroid being organically bound as early as 15 minutes after the dose has been given. The accumulation curve of the untreated thyroid gland may thus be regarded as reflecting both the iodide-trapping and the synthetic function, but it seems probable that both the maximal point in the curve and the rate at which accumulation occurs reflect hormonal synthesis more than trapping.
The accumulation of iodine by the human thyroid as disclosed by radioiodine has been shown to vary significantly in varying states of thyroid activity (4, 8, 9) and has attracted attention both as an aid in diagnosis of thyroid disease The iodine-accumulating function of the thyroid has been estimated from in vivo observations in various ways: 1) by measuring the quantity of radioiodine maximally accumulated (4, 8, 9) ; 2) by measuring the quantity accumulated in some selected period (10, 11); 3) by observing the relative form and magnitude of the iodineaccumulation curve (4, 5); 4) by estimating from this curve an arbitrary accumulation gradient (12); or 5) by determining the rate constant of the exponential accumulation curve (5). Since Hamilton and Soley had shown that most of a dose of radioiodine was either collected by the thyroid or excreted in the urine, some observers (13) have employed measurements of the quantity excreted in the urine in a selected period, usually 48 hours, to estimate the proportion of the dose collected by the thyroid. There appears to be need for data regarding the relationships of such diverse observations to one another and their individual validity as quantitative measures of iodine-accumulating function.
Keating, Power, Berkson and Haines (14) estimated from the curve of urinary excretion of radioiodine two values: (a) the asymptotic quantity in the urine, which they termed the "renal fraction"; (b) a rate constant, which they considered to represent the disappearance rate of radioiodine from blood. The product of these values, which they called "renal excretion rate," they regarded as the most direct measure of renal function with regard to iodide excretion. The difference between excretion rate and disappearance rate represented disposal of iodine by all tissues other than the kidneys, and was called "collection rate"; a more exact term would have been "extrarenal disposal rate." In so far as the thyroid is the most important site for the extrarenal disposal of iodide, the latter value should provide an index of the rate of iodine accumulation by the thyroid. In support of the interpretation of Keating and co-workers, McConahey and associates (15) determined the rate of disappearance of radioiodine from blood directly from measurements of samples of plasma and found good agreement with estimates of this value obtained from curves of urinary excretion by the method employed by Keating, Power, Berkson and Haines. Luellen and co-workers (5) observed that the rate constants estimated from curves simultaneously obtained from: 1) in vivo observation of radioiodine in the thyroid in counts per second; 2) measurement of radioactivity in peripheral tissues (the thigh); and 3) urinary excretion of radioiodine, all appeared to be the same as the rate of disappearance of radioiodine from blood as determined directly. It was suggested therefore that in vivo observations of radioiodine in the thyroid might be analyzed in the same manner as the data for urinary excretion of radioiodine. Thus the product of the asymptotic quantity in the thyroid (expressed as a fraction of the dose given) by the disappearance rate of radioiodine from blood gives the quantity iodineaccumulation rate analogous to the quantity renal excretion rate.
It is the purpose of this communication: 1) to describe an empirical method for measuring in vivo the quantity of radioiodine in microcuries collected by the human thyroid gland; 2) to present methods for estimating the iodine-accumulation rates from such data; and 3) to compare iodine-accumulation rate with other measures of the iodine-accumulating function of the human thyroid which may be derived from in vivo observations and studies of urinary excretion after oral administration of radioiodine.
METHODS
Radioiodine emits both beta and gamma radiation. The beta radiation will not penetrate much more than 2 or 3 mm. of tissue before being totally absorbed, whereas a large proportion of the gamma radiation will penetrate the tissue and continue in air for several meters. Since the gamma radiation will be emitted uniformly in all directions, its intensity at any distance from the gland should be inversely proportional to the square of the distance, provided one assumes the thyroid to be small enough to be considered a point source. Hence, by placing the Geiger counter at two different distances, P and Q, from the neck one should obtain two intensities, I, and Iq, which would be inversely proportional to the squares of the distances, A and B, from the focus of radiation to the effective portion of the counter. However, the measurable distances, P and Q, are only from the surface of the skin to the outer surface of the counter. There remains a nonmeasurable portion, x, which represents the depth of the thyroid from the surface of the skin plus the depth of the effective portion of the counter from its surface. It is obvious then that:
A =P+x, (Q+X)2I and x, and hence A and B can be calculated from it when P, Q, I, and I4 have been measured.
To quantitate the measurements in millicuries or microcuries, the foregoing procedure is first used with a known standard of I's'. The Geiger counter being thus calibrated, it is possible to compute the amount of I131 in the thyroid in millicuries or microcuries. It must be added that the background radiation is measured after each setting with a lead cylinder 5 cm. long and 9 cm. in diameter (which absorbs more than 99 per cent of the radiation going from the thyroid to the counter) interposed between the area that is being measured and the counter. This reading includes the cosmic radiation, radiation from the thyroid which has been scattered into the counter from other parts of the body, and direct radiation from I'31 located in parts of the body other than the area being measured. The measurements were carried out with the apparatus and general procedure previously described by Luellen and associates (5) . An empirical correction was made for radioiodine in the neck and not in the thyroid by subtracting twice the value of radioactivity recorded in the thigh. Except in the case of comparatively small accumulation in the thyroid, the latter correction is relatively insignificant.
To determine the extent to which geometric relations, absorption and backscatter affect the measurements, samples of I'31 solution of similar activity but of different diameters were embedded in paraffin phantoms (1, 3 and 6 cm. diameter and 0.5 cm. deep). It was found that when distances (P and Q) of 25 and 45 cm. were used the "inverse-square" relationship was valid to within + 5 per cent. When the I131 was not more than 3.5 cm. below the surface, absorption of the radiation by the paraffin above the solution was compensated for by the backscatter from below and lateral to the source. For depths greater than 3.5 cm. the absorption was greater than the backscatter and the apparent amount of radioactivity decreased approximately 4 per cent per centimeter of paraffin. Hence it would appear that this method of determining the amount of I131 in the thyroid should give results which are correct to within + 15 per cent.
Serial in vivo observations were made of 30 subjects including 11 patients who had myxedema,3 five euthyroid patients who had low-grade thyroid tumors, seven patients who had adenomatous goiter without hyperthyroidism and seven patients who had exophthalmic goiter. One or more in vivo observations were made on 26 addi-tional persons: 11 euthyroid patients who had thyroid tumors, six patients who had adenomatous goiter without hyperthyroidism and nine patients who had exophthalmic goiter. In all instances, the urine was carefully collected and analyzed for radioiodine in the manner described by Keating and associates (14) .
As in previous studies, both tracer and therapeutic doses are included in the series, careful comparison of the behavior of tracer versus therapeutic amounts in patients receiving both having failed to disclose consistent or significant differences either in the quantity of iodine initially accumulated by the thyroid or in the kinetic relationships involved during the first day or two after administration of the dose.
In the interest of clarity the various values employed in this paper may be defined as follows: From the curve of urinary excretion of radioiodine are derived (1) the renal fraction (Qf), defined as the asymptotic (t = infinity) quantity of radioiodine excreted in the urine expressed as a fraction of the dose; (2) the disappearance rate (r), defined as the proportional rate at which radioiodine disappears from the blood into all sites of disposal; (3) the renal excretion rate, defined as the proportional rate of excretion of radioiodine by the kidneys (This is obtained by taking the product of the renal fraction and the disappearance rate [Qf X r].); (4) the extrarenal disposal rate, which in previous publications was called "collection rate," defined as the proportional rate of disappearance of radioiodine into all sites other than the urine. This is obtained by subtracting the renal excretion rate from the disappearance rate (r 11 -WD.
From the curve of accumulation of the radioiodine by the thyroid as measured in vivo can be obtained (5) the thyroid fraction (Qtf) defined as the asymptotic (t = infinity) quantity of radioiodine accumulated by the thyroid expressed as a fraction of the dose; (6) the disappearance rate (r) defined as in the previous paragraph; (7) the iodine-accumulation rate, defined as the proportional rate of accumulation of iodine by the thyroid (This is obtained by taking the product of the thyroid fraction and the disappearance rate [Qtf X r].); (8) the extrathyroidal disposal rate, defined as the proportional rate of disappearance of radioiodine into all sites other than the thyroid. This is obtained by subtracting the accumulation rate from the disappearance rate (r [1 -Qtf ).
The renal fraction and the disappearance rate were estimated from observations on urine as previously described (14) . The thyroid fraction and the disappearance rate have been estimated from in vivo observations of the thyroid as described by Luellen and his associates (5) 
n6) (7) (1) is twice as high in the euthyroid patients as in the group having exophthalmic goiter but only a fourth higher in myxedema than in the euthyroid patients. The thyroid fraction (5) on the other hand is 3.0 times as great in exophthalmic goiter as in the euthyroid group. It will be noted that the quantity of iodine actually observed in the thyroid after an arbitrarily selected interval (12 hours), also varies by about the same amount, being 3.4 times as great in exophthalmic goiter as in the euthyroid group.
Disappearance rate (2 and 6) is 2.6 times as high in exophthalmic goiter as in the euthyroid group, extrarenal disposal rate (4) (5) and also for assigning a value to the thyroid fraction.
Sufficient observation to enable one to construct a reasonably accurate curve is quite time-consuming both to patient and to observer and ties up the apparatus for the greater part of two days. Even so, there is likely to be an annoying hiatus in the curve unless observations are also made during the night. For these reasons a less timeconsuming method for evaluating iodine-accumulation rate might have some advantages.
Since the rate of disappearance of radioiodine from blood can be calculated from measurements over thyroid, peripheral tissues, urine or blood, one should be able to calculate with reasonable accuracy the value of thyroid accumulation rate from (a) a single accurate measurement over the thyroid made during the period of radioiodine accumulation, and (b) the value for disappearance rate calculated from urine as described elsewhere. The thyroid fraction can be approximated from the curve of urinary excretion and a single in vivo measurement from the equation Qtf/Qsf = Qt/Qu where Qt is the quantity measured in the thyroid, Qu the quantity excreted in the urine up to the time of the thyroid measurement, Qtf the thyroid fraction and Quf the renal fraction. Accumulation rate estimated in this way is probably less accurate than an estimate based on serial observations in tivo, for the reason that a value based on a series of such measurements is less dependent on the error of any one observation than is a value based on a single observation.
In Table II If all of the iodine given to the patient either appeared in the urine or was collected by the thyroid, then (a) renal fraction (1) plus thyroid fraction (5) should equal 100 per cent; (b) extrarenal disposal rate (4) should equal accumulation rate (7); and (c) extrathyroidal disposal rate (8) should equal renal excretion rate (3). However, it is found that this is not the case. Renal plus thyroid fractions consistently total less than 100 per cent, extrarenal disposal rates are consistently larger than accumulation rates, and extrathyroidal disposal rates are consistently larger than renal excretion rates. The difference between the sum of renal and thyroid fractions and 100 per cent will provide some measure of the fraction of the dose disposed of elsewhere than in kidneys or thyroid. The rate of disposal by tissues other than kidneys or thyroid can be approximated by extrarenal disposal rate (4) minus accumulation rate (7) or alternatively by extrathyroidal disposal rate (8) minus excretion rate (3). The "tissue rate" so estimated by either method for any case would have the same value providing the estimate of disappearance rate obtained from thyroid is identical with that obtained from urine, a circumstance which is unlikely owing to the errors in the observations.
In Table IV are given the means of the foregoing values for those cases in which serial observations over the thyroid were made. It is of interest that the fraction of the dose unaccounted for is about the same (12.5 per cent to 13.6 per cent) in all four groups of cases and that the mean rate of extrarenal disposal for the group having myxedema is of about the same order of magnitude as the estimates of "tissue rates" for the other groups. These values would represent any radioiodine excreted in feces, sweat or expired air as well as any radioiodine fixed in tissues such as muscle or liver. These values will also, unfortunately, bring into prominence any loss of iodine in the collection of urine, any error resulting from the methods of measurement employed and any error inherent in the methods by which the various values were derived. Estimates of disposal of iodine by tissues other than kidneys and thyroid vary considerably from case to case, and for the reasons given they must be regarded as relatively inaccurate and probably too high. On this account it is not apparent from this small series whether any significance should be attached to the relatively greater value for tissue rates in cases of exophthalmic goiter.
COMMENT
Previous studies have dealt with various aspects of the kinetic behavior of radioiodine, on the basis of observations of urinary excretion of radioiodine (14) , the concentration of radioiodine in the blood (15) and the quantity of radioiodine in the thyroid or peripheral tissues as measured in vivo in counts per second (5) . The present study adds to these some in vivo observations which are expressed in absolute terms. The results enumerated permit a comparison of various measures in a search for the most appropriate and precise method of evaluating quantitatively the capacity of the thyroid to accumulate iodide by means of observations made with radioiodide. An ideal measure of this function of the thyroid should be expressed in terms which are independent of the dose of radioiodine given and should reflect the accumulation of iodide by the thyroid alone, uninfluenced by irrelevant changes which might occur in the kidneys or in other tissues, or in water exchange.
Measurement of the quantity of radioiodine in thyroid or urine. Direct measurement in vivo of the quantity of radioiodine in the thyroid after some interval of time might at first glance appear the most appropriate measure of iodine-accumulating function. This is not true for the reason that the thyroid must in effect compete with the kidneys and other tissues for the limited quantity of iodine provided in the tracer dose. The quantity of radioiodine accumulated by the thyroid in any given period, as well as the quantity eventually or asymptotically accumulated, is a relative quantity, depending on the function of the kidneys and other tissues as well as on the iodine-accumulating function of the thyroid itself. On this basis even if the thyroid function with respect to iodine accumulation remains quite constant, a variation in function of the kidneys or perhaps of other iodine-collecting tissue should alter the picture of iodine accumulation by the thyroid. Thus, if the ability of the kidneys to excrete iodine was decreased, the amount of iodine accumulated in any given time by the thyroid should increase and so should the total amount eventually accumulated. These relationships may be important even if pathologic alteration of the function of the kidneys or other tissues with respect to iodine is not involved. In euthyroid persons, the kidneys and other tissues account for the disposal of three-fourths or more of a tracer dose of radioiodine and quite physiologic fluctuations in the function of the kidneys or other tissues might modify significantly the quantity of radioiodine accumulated by the thyroid.
These considerations may account for the fact that, as judged by the comparative magnitude of the variations encountered in various states of thyroidal activity, neither the quantity of radioiodine in the thyroid at a selected time (12 hours) nor the asymptotic quantity in the thyroid (the thyroid fraction [5] ) appears as significant as several other measures of iodine-accumulating function listed in Tables I and III . Measurements of the quantity of radioiodine in the urine, probably because they reflect the quantity in the thyroid indirectly, appear less significant.
Measurements of rates. Disappearance rate (2) reflects accumulation of radioiodine by the thyroid only indirectly, since it measures the disappearance of radioiodine as iodide from the blood into all tissues into which it goes, including kidneys and other tissues as well as thyroid. Disappearance rate varies from one group to another (Table I) by about the same degree as the quantity in the thyroid after 12 hours or the thyroid fraction (5).
Extrarenal disposal rate (4) is one step closer to a direct measure of iodine-accumulating function. It measures the disposal of radioiodine by all tissues other than the kidneys. Inasmuch as the thyroid is the most important of these, except in hypothyroid or athyroid persons, it appears to be a fairly reliable index of iodine-accumulation rate, subject only to inaccuracies resulting from variations in the removal of iodine by tissues other than the kidneys. It is perhaps somewhat paradoxical but nevertheless it appears to be true that extrarenal disposal rate, which is estimated from urine, appears a more valid measure of iodine-accumulating function in cases of normal or increased thyroid activity than direct estimation of the quantity of radioiodine in the thyroid. This is not the case when thyroid activity is reduced or absent.
The accumulation rate (7), estimated directly from serial observations in vivo or approximated from the curve of urinary excretion and a single observation in vivo during the period of iodine accumulation, appears to measure iodine-accumulating function directly, uninfluenced by variations in the function of the kidneys or of other tissues. Together with accumulation gradient it appears the most significant of the various measures enumerated in Tables I and III. Accumulation gradient. The value which Stanley and Astwood (12) called "accumulation gradient" does not correspond either to disappearance rate or to accumulation rate as we have defined them, although it most nearly approximates the latter. The numerical value given to accumulation gradient is an arbitrary number without quantitative relation to the physiologic processes involved. Since it is a value obtained by dividing counts per second by a function of time, the numerical value of the accumulation gradient will vary with differences in the sensitivity of the counting apparatus, differences in the quantity of radioactivity given in the tracer and differences in the geometric relationship of counter to thyroid. These factors can all theoretically at least be corrected for, but it is likely that they will make it difficult to obtain figures in different laboratories which can be compared with one another. The mean value of accumulation gradient in the euthyroid cases shown in Table I is only about a third as large as Stanley and Astwood's figures, despite the fact that the values were corrected for both quantity of radioactivity and geometric relationship. This lack of agreement probably reflects differences in the sensitivity of the apparatus, and perhaps also a difference in the value of the microcurie employed as a standard.
The accumulation gradient has the great advantage that it can be obtained without continuing observations long enough to evaluate the asymptotic value of the accumulation curve. This advantage was employed by Stanley and Astwood to evaluate the antithyroid potency of various drugs under conditions which would have precluded direct estimations of iodine-accumulation rate, since the accumulation curve was modified by the addition of the drug a few hours after the experiment had been begun.
Significance of accumulation rate. The radioactivity contained in the tracer given to a patient initially may be regarded as labeling only the quantity of iodide given in the dose. Once sufficient time has elapsed for absorption to have occurred and for the dose of labeled iodide to reach equilibrium in the blood and the body fluids, the radioactivity in the tracer may be considered to label all of the iodine in the blood and body fluids which is in the same chemical form as the dose given (that is, as iodide). On this basis accumulation rate measures the proportion of all of the iodide in blood and body fluids which is being accumulated in the thyroid per hour. The iodine-accumulation rate of the thyroid is thus expressed in terms which are independent of the tracer dose given as well as independent of variations in the removal of iodine by other tissues, such as the kidneys.
Accumulation rate has a connotation somewhat similar to "clearance" as used in studies of renal function. It could be used interchangeably with clearance providing the volume of distribution of iodine in blood and in the fluids of the body in equilibrium with the blood did not vary significantly. Accumulation rate relates the iodineaccumulating function to the total stock of available iodide in the body as a whole. It is more reasonable to suppose, however, that this function is more directly related to the concentration of iodide in the blood circulating through the thyroid than to the total quantity of iodide in the blood and in distant parts of the organism which may be in equilibrium with the blood. Furthermore, it is likely that the volume of distribution of iodide may vary in different persons and in various pathologic conditions. For these reasons, thyroidal iodide clearance, expressed as the volume of plasma cleared of its iodide content per minute, may prove to be a more accurate measure of iodine-accumulating function than accumulation rate.
Accumulation rate is estimated from observations on the thyroid alone, whereas clearance of iodide by the thyroid must be derived from simultaneous observations on both thyroid and blood. Thyroidal iodide clearance can be obtained by multiplying accumulation rate by the volume of distribution of iodide, if the latter is known. In the absence of a measure of volume of distribution, Table V were all based on observations two and six hours after administration of the dose.
Volume of distribution = clearance X 60 accumulation rate 1,000 X 100 the clearances and the accumulation rates vary more or less proportionately in the cases studied, and also that the volume of distribution appears to be somewhat larger than the usual value for the volume of extracellular fluid in some cases. The fact that volume of distribution may vary considerably from case to case indicates that accumulation rate may not reflect clearance with complete fidelity and therefore may not be entirely accurate as an absolute measure of iodineaccumulating function. However, accumulation rate may be the most direct and quantitative measure of this function which can be determined from in vivo observations alone.
The nature of the iodine-accumulating function. It is important to note that the function of the thyroid appraised directly or indirectly by any of the measures which have been discussed is a very particular one; namely, the accumulation of iodine in the thyroid. Such accumulation probably reflects in large measure the formation of diiodotyrosine and thyroxine and their storage in the reservoir of the thyroid follicle.
If one could assume that the total quantity of iodine contained in the thyroid was more or less constant for any short period (that is, did not fluctuate rapidly), then accumulation rate might reflect the rate at which thyroid hormone was being secreted and perhaps might serve as an index of thyroid turnover rate. However, some of the earliest work of Hamilton and Soley suggests that there could be a dangerous fallacy in such assumptions. They observed in two cases of nodular goiters and hypothyroidism that despite clinical evidences which would lead one to infer that the secretion of thyroid hormone by the thyroid was inadequate or nil, the thyroids collected radioiodine in quantities similar to those collected in exophthalmic goiter. We have observed a similar disparity in certain myxedematous states accompanying thyroiditis and cyanate goiter. Until more is known, therefore, it is probably best to regard iodine accumulation by the thyroid as a function which does not necessarily or invariably parallel the secretion of thyroid hormone.
The iodide-concentrating function measured by Stanley and Astwood (3) in the human thyroid blocked with mercaptoimidazol must be regarded as a thyroidal function involving iodine distinct from iodine accumulation as the term has been applied here. The iodine concentrated by the blocked thyroid has been shown to be in the inorganic state and probably in some sort of equilibrium with the blood. The rather rapid decrease of thyroidal radioiodine observed in the blocked thyroid takes place at a rate roughly comparable to the disappearance of radioiodine from the blood as we have observed it in cases of myxedema. These considerations lead one to ,predict that the kinetic relationships shown to exist betweeii radioiodine in urine, blood and thyroid in this and previous papers will not apply in the case of the phenomenon described by Stanley and Astwood. Finally, it must be emphasized that the methods employed in this paper and the papers which have preceded it for the estimation of rates of disposal of radioiodine in urine, thyroid and other tissues are based on a model which is undoubtedly oversimplified. The values obtained may contain errors arising from factors which complicate the picture, such as the rate of absorption from the gastro-intestinal tract, the time required for equilibrium to become established between the blood and body fluids, and the rate of secretion of radioiodine from the thyroid once it has been accumulated. It is essential, therefore, to regard the values reported as at. best first approximations. Nevertheless, the consistency with which independent observations on urine, thyroid, blood and peripheral tissues can be made to match one another in a simple scheme is some justification for assuming that the various interrelationships which have been discussed may be valid ones.
SUMMARY
An empirical method has been described for the measurement in microcuries of radioiodine collected by-the human thyroid gland after oral administration.
The iodinie-accumulation rate of the thyroid is defined as the proportional rate at which the thvroid accumulates iodine. Two alternative methods have been described for estimating this value. A basis has been given for assuming that this rate applies to all of the iodide in the blood and body fluids in equilibrium with the blood.
Mean iodine-accumulation rate by the thyroid was 2.4 + 0. Accumulation rate has been compared with measurements of the quantity of radioiodine excreted in urine, the quantity collected in the thyroid and the disappearance rate of radioiodine from the blood. Accumulation rate appears to be a more significant measure of iodine-accumiulating function of the thyroid than any of these.
The rate of extrarenal disposal of iodide, estimated from the curve of urinary excretion of radioiodine, closely reflects accumulation rate in cases of normal or increased thyroid activity. It appears in such situations to be a valid index of accumulation rate, despite some inaccuracy resulting from variations in the disposal of iodide by tissues other than thyroid or kidneys.
Accumulation rate mav be less significant as a measure of accumulating function than thvroidal iodide clearance, determined directly from ill vivo observations over the thyroid obtained simnultaneously with determinations of the concentration of radioiodine in plasma.
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